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Introduction 


This program is a computer version of the TV and FM field 
strength curves found in figures 17, 18, 19, 20, 29 and 30 
of FCC Report R-6602*. These curves have been adopted in 
Part 73 of the FCC rules and regulations, effective August 1, 
1975. 


Output options include (1) field strength verses distance, 

(2) distances to the grade A and B contours, and (3) distance 
to any given field strength value, based upon input of 

station power, antenna height above average terrain, frequency, 
and terrain roughness factor. 


The computed values of field strength are well within %.5 dB 
of the corresponding curve values. The computed distances 
to various contours are within +.25 miles of the distances 
calculated from the curves. 


The program is written in FORTRAN V for use on a UNIVAC 1106 
computer. 


1. "Report No. R-6602; Development of VHF and UHF Propagation 
Curves for TV and FM Broadcasting", Federal Communications 

Commission, Office of the Chief Engineer, Research Division, 

Washington, D.C. September 7, 1966. Available from National 

Technical Information Service (NTIS), Springfield, Va. 22161 

for $3.75 paper copy/$2.25 microfiche. NTIS accession 

number is PB 174288. 


ТУЕМЕ5 DESCRIPTION 


This program consists of a main program, an interpolation | 
subroutine, and field strength tables based upon the curves. 


Main Program 

The main program does the following: 

1. Reads the TV curve data tables. 

2:5 Reads the TV or FM station data and output options. 


3. Determines the input parameters for the interpslatron 
subroutine. 


4. Calls the sübróütiné to find the field strength values. 
5. Prints the required output information. 
Interpolation Subroutine ITPLBV2 


This subroutine is a bivarate interpolation method which is 
used to interpolate values of field strength from the tables. 
The inputs to the subroutine are field strength tables as 

a function of distance and antenna height, and distance and 
height values for the desired field strengths. 


Field Strength Data 


This data consists of field strength values read at the antenna 
heights of 100', 200', 400', 600', 800', 1000', 1250', 1500', 
1750', 2000', 3000', 4000', and 5000' along each indicated 
distance curve from figures 17, 18, 19, 20, 29, and 30 of 
report R-6602. 


Roughness Correction 


The terrain roughness correction is calculated as follows: 
RC = C - (.03) (DH) (1. + F/300.) 


2. Akima, Hiroshi, "Algorithm 474, Bivariate Interpolation 
„апа Smooth Surface Fitting Based on Local Procedures" 
Communications of the ACM, January 1974, Volume 17, 
Number i. Copyright 1974, Association for Computing 
Machinery, Inc. General permission to republish, but 
-nòt for profit, all or part of this material is granted 
by permission of the Association for Computing Machinery 
providing that ACM's copyright notice is given and that 
reference is made to the publication, and to its date 
of issue. I 


= 98 


where; RC roughness correction in dB 


DH terrain roughness factor, in meters, as defined 
in figure 1 of R-6602 
F frequency, in MHz 
с а constant with the following values 


1.9 for F < 108 MHz (channels 2-6 and FM) 
2.5 for 174 < F < 216 MHz (channels. 7-13) 
4.8 for 470 < F < 806 MHz (channels 14-69) 


An input option is available so that the calculations performed 
by this program can be made with or without the roughness 
correction. 5 


INPUT DATA 
1. ТУ and FM Field strength data 


The tables in figures 1, 2, 3, 4, 5, and 6 represent the 
field strength curves from figures 17, 18, 19, 20, 29, and 
30 of report R-6602. 


The data from the tables are punched on cards» having the 
following format: 


Cards 1-2; The number of distance values (25) and 
the distance values in miles for the 
F(50,50) curves, format (15,15Е5. 0/ (16F5.)) 


Card 3; ı The number of height values (13) and the 
height values in feet for the F(50,50) 
curves, format (15,15Е5.0/(16Е5.0)) 


Cards 4-28; The field strength values for the F(50,50) 
curves for channels 2-6 and FM. There 
is 1 card for each of the 25 distances, 
arranged in ascending order. The 13 
field strength values correspond to the 
13 heights of card 3. The format of the 
card is (16F5.1). 


Cards 29-30; The number of distance values (30) and 
the values in miles for the F(50,10) 
curves, format (I5,15F5.0/(16F5.9)) 


Card 31; The number of height values (13) and the 
values in feet for the F(50,10) curves, 
format (15,15F5.9/(16F5.9)) 


2.3 - 


Cards 32-61; 


Cards 62-86; 


Cards 87-116; 
Cards 117-141; 


Cards 142-171; 


The field strength values for the F(50,10) 
curves for channels 2-6 and FM: There 

is 1 card for each of the 30 distances 
arranged in ascending order. The 13 field 
strength values correspond to the 13 
heights of card 31. The format is (16Е5.1) 


The field strength values for the F(50,50) 
curves for channels 7-13. There is 1 

card for each of the 25 distances arranged 
in ascending order. The 13 field strength 
values correspond to the 13 heights of 
card 3. The format is (16F5.1) 


The field strength values for the F(50,10) 
curves for channels 7-13, arranged as the 
previous Е(50,10) values. 


The field strength values for the F(50,50) 
curves for channels 14-69, arranged as 
the previous F(50,50) values. 


The field strength values for the F(50,10) 
curves for the channels 14-69, arranged 
as the previous F(50,10) values. 


A listing of these data cards is in appendix C. 


2. Station Input Data 


The input data for a TV or FM station consists of a set of 
2 cards. The station data sets follow the field strength data 
cards. The program will read station data sets until an EOF 
card is encountered. 


15% card of the station set 


Alphanumeric 


card. 


information in the first 72 columns of the 


2nd card of the station set 


Column Description 
1 The value of output option IOPl. Code values are; 
IOP1 = 2, no field strength vs. distance curve is 
produced 
= 1, a F(50,50) curve is produced. 
= 2, a F(50,10) curve is produced. 
2 The value of output option IOP2. Code values are: 
IOP2 = f, no distance to а contour is produced 
= 1, distance to the grade А 6 В contour is printed 
= 2, distance to a given field strength is printed 


IW 


3 The value of output option IOP3. Code values are; 


10Ρ5 = 0, the roughness correction is applied. 
= 1, no roughness correction is applied. 
4-5 Blanks 
6-10 The station power in KW, format F5.1 
11-15 The antenna height above average terrain in feet, 
format F5.0 
16-20 The station frequency in MHz, format F5.2 
21-25 ; The roughness factor in meters, format F5.0 
26-30 The starting distance (DS) in miles for the field 


strength vs. distance curve, format F5.0 


31-35 The ending distance (DE) in miles for the field 
strength vs. distance curve, format F5.0 


36-40 ‘The distance increment (DI) in miles for the field 
. strength vs. distance curve, format F5.0 


41-45. ` The field strength for which the distance to is 
Ë to be calculated, format F5.1 


The maximum number of distance values for the field strength 


vs. distance curve is 200, hence the user must be sure the 
following equation holds: 


DE - DS + 1 < 200 
DI a 
If the field strength at a certain distance is wanted, DE 
would be set equal. to DS and DI would be given any non zero 


value. 


Input and Output Examples 


Example 1, WDCA-TV 


The input data cards are shown in figure 7. In this example, 
the F(50,50) field strength is wanted every 5 miles between 

5 and 200 miles from the transmitter. The distance to the 
grades A and B contours will be printed and the roughness 
correction will apply. 


The output is shown in figure 8. 


- 5 - 


Example 2, WMAL-TV 


The input data cards are shown in figure 9. In this example, 
the F(50,10) field strength is wanted every 10 miles between 

10 and 300 miles from the transmitter. The roughness correction 
will apply. 


The output is shown in figure 10. 


Example 3, WRC-TV 


The input data cards are shown in figure 11. In this example, 
the F(50,50) field strength is wanted every 5 miles between 

5 and 100 miles from the transmitter. . The distance to the 
grades A and B contours will be ы and the roughness 
correction will not be applied. 


The output is shown in figure 12. 


Example 4, WTOP-TV 


The input cards are shown in figure 13. In this example, the 
Е(50,50) field strength is wanted every 5 miles between 5 

and 200 miles from the transmitter. The distance to the 50 
dBU contour will be printed out and the roughness correction 
will apply. 


The output is shown in figure 14. 


Output Note 


If the input value of antenna height, starting distance, 
or ending distance is outside the minimum or maximum value 
found in the field strength table, the following error 
messages will be printed out and no calculations will be 
made on the data set. 


(1) ANTENNA HEIGHT OUTSIDE OF TABLE RANGE 


(2) STARTING OR ENDING DISTANCE OUTSIDE OF TABLE RANGE 
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APPENDIX C 
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Appendix D 

This program is available for use by FCC personal through 
the OCE terminal to the UNIVAC 1106 in Chicago. The necessary 
control cards are as follows:. 
@RUN,/TP RUNID, ACCOUNTID, PROJECTID, TIME, PAGES 
@ASG,AX RSD*FCCCURVES//GSK. 
@ASG,AX RSD*TVCURVES//GSK. 
@ADD,P RSD*FCCCURVES.TVFMFS 
@ADD,P RSD*TVCURVES. 

( station data card sets ) 
@EOF 
@FIN 


Note: See "Spectrum Management Standards Manual" section 4.8, 
for definition of the RUN card parameters. 


